Frailty is an issue of paramount importance for cardiologists, because of the aging of patients admitted to hospital for acute coronary syndrome (ACS) and the straight relationship between aging and frailty. Several tools have been provided in this setting, in order to objectively assess frailty status, but important questions are still unsolved. There are conflicting data about a unique definition of frailty in subjects with cardiovascular diseases, the timing to perform a frailty evaluation in the context of an acute myocardial infarction, the mean to assess frailty in these patients and the usefulness of the information derived from the frailty assessment. Frailty results from the analysis of several items and a multidomain evaluation including laboratory values, clinical data and physical performance assessment is required for a comprehensive frailty assessment. However, regardless of the frailty tool, the prevalence of frailty in older ACS patients is high and it could add important information to the decision-making process about invasive strategy, the multivessel disease management, dual antiplatelet therapy and secondary prevention programs. The present overview tries to summarize the current knowledge about the definition and prevalence of frailty in older adults admitted to hospital for ACS, suggesting how frailty assessment may improve the management of older ACS patients.
Introduction


The aging of the population and the increasing of the mean age of patients admitted to hospital for acute coronary syndrome (ACS) represent a challenge for cardiologists. Compared to the last decade, cardiologists have to deal with a growing number of older adults with several comorbidities and a higher risk of complications. Thus, it is not surprising that the notion of frailty has become of interest, aiming for a better characterization of patients and for an optimization of treatments. Frailty is characterized by a loss of biological reserves, which leads to failure of homeostatic mechanisms following stressor events. [1] If not recognized and treated, frailty has several implications such as dependency, disability and death ( Figure 1 ). [2, 3] Despite the highlighted importance of frailty, several aspects remain controversial in older patients admitted to hospital for ACS. Firstly, a universal definition of frailty for patients with cardiac disease is missing. Then, it is unclear which is the best tool and/or scale to discriminate frailty in patients with ACS, there is no agreement about the perfect timing to perform frailty evaluation and finally, there are not conclusive data on how the information derived from frailty assessment can be useful to optimize the management of ACS patients.
The current overview tries to summarize available knowledge about the definition and prevalence of frailty in older adults admitted to hospital for ACS and which are the main tools and scales for frailty assessment. Finally, we 
How to assess frailty
Frailty represents a complex clinical syndrome of increased vulnerability to stressors which results in multiple impairments across different systems (Figure 1 ). It results, at least in part, from the unbalance between biological and chronological age. Individuals who have a lower functional capacity and few physiological reserves are at higher risk for homoeostatic disruption in case of stress such as ACS. Frailty has multiple contributors including age-related loss of muscle mass, reduced nutritional intake, low physical activity, cardiovascular and non-cardiovascular disease. Frailty is also associated with alterations in several biomarkers as well as with increased levels of C-reactive protein and of cystatin C or with low vitamin D and albumin. [4, 5] Albumin is associated with the nutritional status and it was one of the first impaired biomarker in patients at risk of frailty. [5] Resistance and autonomy in walking, time to walk 510 meters and time spent in physical activity are markers of frailty, and these show an independent and strong association with the cumulative occurrence of death and hospitalizations. Thus, since frailty is a composite of multiple deficits, it is not surprising that its assessment requires a comprehensive evaluation. This comprehensive evaluation varies according to clinical setting and aims. Generally, a complete frailty assessment includes: (1) questions about daily activities; (2) questionnaire about physical autonomy and/or cognitive and emotional status; (3) laboratory parameters; and (4) objective measurements of physical performance. Cardiologists, in their daily practice, tend to identify frailty clinically from the "end of the bed", using subjective approaches such as the "eye ball test". However, this approach is unreliable and leads to several biases. Frailty requires standardized methods providing quantitative estimates and reliable information. To achieve the result, several tools and scales have been developed. The large majority has been validated in other clinical conditions rather than ACS. Nevertheless, some tests and scales can be translated to the ACS setting (Table 1) . Below, we reported a brief description of the main scales available to assess frailty in older ACS patients. Some of them can be calculated with data obtained by the chart review or by interview and their application is feasible at the hospital admission (Table 1) . On the contrary, other tests and scales, requiring objectivation of the physical performance (i.e., walking, grip strength, chair rise, etc.), can be performed only after mobilization and these are ideal for the assessment before the discharge (Table 1) .
Scales based on interview and chart review
The FRAIL scale, the Frailty Index and the Clinical Frailty Scale (CFS) are based on simple questions of standardized questionnaire (Table 1) . They assess frailty quantifying the accumulation of deficits. The FRAIL scale is based on five questions about fatigue, resistance, ability to walk for one block, concomitant illnesses and loss of weight. Alegre, et al. [6] used the FRAIL scale to assess frailty in a population of older adults admitted for non-ST segment elevation myocardial infarction (NSTEMI), and the study demonstrated that frailty evaluated by this scale predicted the 6-month all-cause mortality. The Frailty Index score calculates deficits based on symptoms, signs, disabilities, diseases, and laboratory measurements. It has been developed including 32 different variables. Myers, et al. [7] demonstrated the association between Frailty Index, hospitalization and long-term mortality after myocardial infarction (MI). The computation of these scales requires around 1520 minutes and these have been tested mainly in patients with a diagnosis of NSTEMI. As compared to the above-mentioned tools, the CFS is easier and quicker (Table 1) . It is based on few and fast questions and it has been created by Rockwood, et al. [1] The CFS classifies the patient in nine potential categories: very fit, well, managing well, vulnerable, mildly frail, moderately frail, severely frail, very severely frail, terminally ill. The identification of the category is based on the judgment of the physician in agreement with the ability to work, to walk, to complain symptoms and to need help for outside activities, keeping house and personal care. Different studies showed its prognostic value in some cardiovascular conditions such as coronary artery disease and aortic stenosis undergoing interventional procedures. [8] [9] [10] [11] It is better for conditions where time is lacking (i.e., ST-segment elevation MI) and where non-geriatric personnel is present. However, CFS should not be considered a multidimensional evaluation, because it is biased by subjective considerations and it lacks of the evaluation of relevant clinical and laboratory data.
Scales mixing interview and measurements of physical performance
The below-mentioned scales are characterized by the presence of questions investigating daily activities and attitudes and at least one item related to objective assessment of physical function ( Table 1 ). The first and most used scale in this category is represented by the Simplified Fried criteria for frailty. It includes five main criteria: unintentional Association with long-term mortality and myocardial Infarction. [7] CFS Nine frailty levels ranging from 1 (very fit) to nine (terminally ill); the degree of frailty can be assessed by simple questions, according to the description encoded for every level.
Ease Convenience Speed practical
Biased by subjective considerations.
Lacking multidomain evaluation.
Lacking inclusion of relevant clinical and laboratory data.
Association with increased risk of in-hospital and 1-month death and increased length of stay. [1, [8] [9] [10] [11] Scales with objective assessment of physical performance Lacking inclusion of relevant laboratory data.
Association with length of stay, 1-year mortality and undertreatment. [16, 17] Green score Scale of four items (physical activity, serum albumin, gait speed, grip strength) ranging from 0 to 12.
Multidomain evaluation including laboratory data
Lacking inclusion of clinical data such ad comorbidities.
Predictive value for allcause death and death/ re-infarction. [14] Measurements of physical performance Predictive value for cardiac death, all-cause death and hospital admission for heart failure. [18, 19] Gait Speed Evaluation of walking speed with a usual pace for some meters, the length of five to ten meters is the Ongoing study about its usefulness in ACS patients. [25] ACS: acute coronary syndrome; CFS: clinical frailty scale; EFS: Edmonton frail scale; SHARE-FI: Survey of Health, Ageing and Retirement in Europe Frailty Instrument; SPPB: short physical performance battery.
weight loss > 4.5 kg in the past year, exhaustion, physical activity, walk time and grip strength. [12] The score ranges from 0 to 5. A subject is defined frail in presence of three or more criteria. Previous studies showed that frailty assessed by the Fried score was associated to long-term mortality and re-infarction in ACS patients. [13, 14] The Survey of Health, Ageing and Retirement in Europe Frailty Instrument (SHARE-FI) is a mix of questions about exhaustion, appe-Journal of Geriatric Cardiology | jgc@jgc301.com; http://www.jgc301.com tite, physical activity, ambulation, resistance and measurement of grip strength (two times for both hands). Alonso Salinas GL and colleagues found that SHARE-FI was an independent predictor of both major bleeding and a combination of death, MI and stroke, and they found that the rate of mortality was impressively higher in frail subjects as identified by SHARE-FI (8.5% vs. 0.8%, P = 0.004).
[15] The Edmonton Frail Scale (EFS) is an easy and fast scale including questions and tasks about nutrition, symptoms, mood and physical performance. Blanco, et al. [16] demonstrated that EFS had a strong and independent prognostic value for all-cause mortality in ACS patients. Graham, et al. [17] demonstrated that EFS was associated with increased length of hospitalization and 1-year mortality in a cohort of older ACS patients. The Green score considers serum albumin level, gait speed, physical activity assessed by the evaluation of activities of daily living and grip strength: it demonstrated a strong predictive value in terms of all-cause death and re-infarction adding important information to GRACE score. [14] Other scales combining questions and assessment of physical performance are available (i.e., Columbia, Bern, etc.). However, these scales did not substantially different from the previous ones described and these have been less investigated in ACS patients.
Measurements of physical performance
The overlap between physical performance and frailty is important. Thus, it is not surprising that measurements of physical performance alone can be used as surrogates of more complex scales. The most validated and simple measurements are the grip strength, the gait speed and the Short Physical Performance Battery (SPPB). Grip strength assesses the force of the flexor muscles of the fingers, wrist and forearm by a dynamometer. Previous studies demonstrated that this index correlates with the nutritional status of the subject, with the capacity of functional recovery postsurgery and it is an index of physical performance. [18] A recent meta-analysis showed that in patients with cardiac disorders, grip strength predicted cardiac death, all-cause death and hospital admission for heart failure. [19] Similar considerations can be done for the gait speed. It is a single parameter, but it is strongly related to poor physical performance, frailty and outcomes. [20] A slowed down gait speed may reflect decreased organ system functions due to frailty and comorbidities. A slow gait speed has an important prognostic impact in older adults with MI in terms of 1-year mortality and hospital readmission. [20] The SPPB is a more complete evaluation of the limb function. It includes three tests: standing balance, usual walking speed and standing chair. [21, 22] The test showed a strong and independent ability to predict mortality, morbidity and hospitalization in different clinical settings, including patients with cardiovascular disease. [23] [24] [25] 3 When to assess frailty
The prevalence of frailty varies significantly, depending by the definition, timing of assessment and type of the population. Frailty status ranges from 4% to 59% in community-dwelling populations, and it has a higher prevalence in nursing homes. [26] Obviously, in this specific context, the timing of frailty assessment does not matter, and it does not influence findings. On the contrary, the timing of the assessment becomes crucial in patients with cardiac disease. The correct timing is strictly related to the purpose of the assessment. One example of ideal scenario is represented by older adults with symptomatic aortic stenosis undergoing transcatheter aortic valve implantation (TAVI) or surgical aortic valve replacement (SAVR). There is an increasing recognition that some patients simply fail to derive a benefit in terms of functional capacity, morbidity, or mortality after TAVI or SAVR. With ongoing scrutiny of the economic implications, accurately identifying the subgroup of patients in whom intervention is likely to be futile remains a priority. In these subjects, frailty assessment could optimize the selection of patients requiring intervention or could sway potential SAVR candidates towards TAVI. Both interventions are "elective" procedures. The treatment's decision is taken in multidisciplinary meetings. Frailty assessment can be performed before the intervention. In addition, recent data by Afilalo J and colleagues standardized the frailty assessment. The Authors compared several tools in a large cohort of older adults undergoing TAVI or SAVR (n = 1020), they identifying the Essential Frailty Toolset (EFT) as the best scales for risk stratification. [27] The EFT is a brief 4-item scale encompassing lower-extremity weakness (time to perform 5 chair rises), cognitive impairment (as defined as a score < 24 points on the Mini-Mental State Examination), anemia (< 13 g/dL in male and < 12 g/dL in females), and hypoalbuminemia (< 3.5 g/dL). The EFT was the strongest predictor of 1-year death (adjusted OR = 3.72, 95% CI: 2.545.45) and of 1-year worsening disability (adjusted OR = 2.13, 95% CI: 1.572.87). [27] All these considerations are not transferable to older ACS patients. Major obstacles to a recommendation for screening include determining what should be done if it is detected, ensuring that no harm results from labeling a patient as frail. The pivot of current ACS management is the invasive management. Thus, we may speculate about two possible timing for frailty assessment: the first one before invasive treatment and the second http://www.jgc301.com; jgc@mail.sciencep.com | Journal of Geriatric Cardiology one between coronary artery angiography and discharge. The implications are important. A frailty assessment before invasive management is mainly directed to support or not the choice of the invasive strategy. On the contrary, a frailty assessment after angiography (coronary revascularization) can improve the risk stratification, and it also can drive a tailored approach for older patients. In the following chapter, the above-mentioned implications are discussed.
Why to assess frailty
As reported in Table 3 , randomized clinical trials about No RCT.
Age is related to high bleeding risk but also to high ischemic risk; no data about frailty implications. Journal of Geriatric Cardiology | jgc@jgc301.com; http://www.jgc301.com strategies or treatments and frailty status in older ACS adults are missing. Below, we speculate about potential applications of frailty assessment.
To guide the invasive strategy
First minutes after admission to hospital are crucial in the decision-making process about invasive strategy in patients presenting ST-segment elevation ACS (STE-ACS). The assessment of frailty is not feasible in patients with STE-ACS undergoing primary PCI. The benefits of percutaneous reperfusion are largely demonstrated, also in older adults. [28] Frailty identification may not alter the effectiveness associated with primary PCI in terms of hard endpoints, symptom control, independence, and quality of life. The TRatamiento del Infarto Agudo de miocardio eN Ancianos (TRIANA) study pooled its data with those from two previous trials. [29] The analysis confirmed the presence of a benefit coming from primary PCI in patients aged 70 years old and over. [29] Observational registries showed that revascularization in older STEMI patients reduces 30-day, 1-year and 5-year mortality. [17, 20, 30] Different considerations can be argued for patients with non-ST-segment elevation acute coronary syndrome (NSTE-ACS). Although the temporal window is limited, we can suppose a frailty assessment with scales based on interview and chart review. The purpose of the frailty assessment should be the identification of patients with a burden of comorbidities and illness overcoming the benefit of invasive management. The multicenter randomized After Eighty Study demonstrated a reduction of the composite primary endpoint including death, stroke, MI, need for urgent revascularization 1.5 years after the index event in patients randomized to invasive strategy. [30] More recently, the MOSCA trial included 106 patients with NSTE-ACS aged ≥ 70 years with a high degree of comorbidity. Patients were randomized to an invasive or conservative strategy. Although the invasive strategy tended to improve three-month outcomes in terms of mortality and of morbidity or ischaemic events (reinfarction or post-discharge revascularization), this benefit declined during the follow-up. After 2.5 years, no significant differences were observed. [31] The Impacto de la fragiLidad y Otros síN-dromes GEriátricos en el manejo y pronóstico Vital del ancianO con Síndrome Coronario Agudo sin elevación de segmento ST (LONGEVO-SCA) registry included unselected NSTE-ACS patients aged ≥ 80 years. The authors found that an invasive strategy was independently associated with better outcomes in very elderly patients with NSTE-ACS. Nevertheless, the finding was strongly related to the frailty status, with a lack of benefit in patients with established frailty (as defined by the FRAIL scale). [6] Thus, the hypothesis that in older patients with a high degree of frailty, the benefit of an invasive strategy might be weakened by the weight of comorbidities is still unsolved. Larger studies and randomized trials of frail patients with NSTE-ACS are mandatory to clarify this issue.
To improve risk stratification
A pooled meta-analysis of 22 randomized trials showed that older patients have a worse long-term outcome after PCI and that traditional cardiac risk factors play a less important role compared to the young patients. [32, 33] This finding indirectly supports the need of a different risk stratification in older ACS adults. The Global Risk of Cardiac Events (GRACE) is the most validated risk score and international guidelines strongly support its use in daily practice. [34] Age is one of the most important item of the GRACE risk score. Nevertheless, the discrepancy between chronological and biological age has been well-established and the GRACE risk score cannot capture it. Then, it is not surprising that some studies showed that the assessment of frailty and/or physical performance may improve risk stratification in terms of short-term and long-term prognosis. Alegre, et al. [6] demonstrated that in the LONGEVO-SCA population, the predictive model including age, a score of comorbidity (Charlson Comorbidity Index), GRACE score and FRAIL scale significantly outperformed the ability of GRACE score for predicting 6-month death (AUC = 0.75, 95% CI: 0.680.82, P = 0.003). Sanchis, et al. [14] underlined the important additive information of Green score to GRACE score, in terms of all-cause death with a median follow-up time is 25 (3172) months, with a shift in AUC from 0.6 to 0.64. Investigators from the ICON1 study recently demonstrated that Fried score associated with some clinical variables (hypertension, Killip class, age, ability of dressing self, extracoronary vascular disease) better predicts 1-year mortality when compared to the GRACE score alone. [35] 
To guide complete revascularization
In a large real-life registry cohort of more than 50.000 ACS elderly patients (≥ 65 years) from the Medicare database, multivessel disease was present in more than half of the cases. [36] Older ACS patients were largely undertreated, since 80% of the study population received only culprit lesion treatment. 
To optimize strategies of secondary prevention
Dual antiplatelet therapy (DAPT) should be maintained for at least 12 months after ACS, except for subjects at higher bleeding risk (6 months). In accordance with available tool for bleeding risk stratification (i.e., PRECISE-DAPT score), older adults are always considered at high bleeding risk. [38] However, no prospective studies confirmed a benefit from shortened DAPT regimen and frailty was missing as covariate in models of risk stratification. Finally, although poor physical performance is more common in older ACS patients, many studies investigating the effectiveness of cardiac rehabilitation after ACS excluded older subjects for concomitant comorbidities and/or poor compliance. [39] Nevertheless, older ACS patients are those who could mostly benefit from physical activity interventions and/or nutritional support. This issue has been investigated by the Physical Activity Intervention for Elderly Patients with Reduced Physical Performance after Acute Coronary Syndrome. [40] The study included ACS patients aged ≥ 70 years with reduced physical performance at hospital discharge and 1-month later. The subjects were randomized to health education program vs. a physical activity intervention mixing few (n = 4) early supervised sessions and homebased exercises. The aim was to assess safety and effectiveness of the physical intervention in terms of physical performance, daily activities, anxiety/depression and quality of life, and the analyses are still ongoing. Similarly, considering the relevant role of malnutrition, vitamin D, albumin and hemoglobin values in the frailty status and prognosis, future researches investigating the effects of nutritional supplements should be highly desirable. Indeed, literature data demonstrated that vitamin supplementation could prevent the occurrence of sarcopenia in older patients [41] , but as far as we know, there are no studies about these supplementation specifically targeting older ACS patients.
Conclusions
In summary, physicians and cardiologists should begin to familiarize with the role of frailty in older adults admitted to hospital for ACS. Its assessment should be considered in a complete framework of this population. Scales and timing of assessment can be tailored according to the clinical condition and presentation, the expertise of the center and the final aim (i.e., decision for invasive strategy, risk stratification, tailored treatment, specific programs of physical activity or nutrition supplemental). At the same time, current evidences are limited. No randomized clinical trials are available to guide the application of the frailty assessment in the daily clinical practice (Table 3) . Studies on older adults, with strategies and treatments tailored on frailty status are an unmet clinical need, and these are clearly needed.
